
Bovember 15, 1971 

Mr. A.R. Day 
Arms Control artd Disarmament &ency 
Department of State building 
Washington, D.C. 20451 

Dear Pete, 

I have read over the CC3 material (for which, tbnuks) and 
especially the SIIedish remarks about the definition of toxins. 
(I had m&e the identical remarks, even including alcohol, in 
discussions with Jim Leonard at Geneva the sumr before). 

Dragging toxins in by the heels, as substances, and packaging 
them with the microbes, has complicated all the definitions - as we 
have discuesed many tistee. How the Swedes are creeping dowu the 
toxins alley to sneak in as puch CW as possible. Ihe mischief is 
not in the aim but in the rwbiguities it leaves behind. 

I agree that toxin8 should be described tn term of what is 
now conventionally classified that way. But we had better nail down 
an explicit definitiou in accordance therewith. 

A toxin la 1) a chemical substance 
2) of polyweric, high molecular weight composition 
3) known to science at least initially as a byproduct 

of the growth of a microorganism 
4) whose potential use, if auy, in war depends on its 

toxicit+% man, anixsals or crops. 

‘&is will relieve developments like that of penicillin (which was 
a military monopoly at first in World War I) or pyrethrin insecticides 
or algal foods or other microbial specialty products from being confused 
with toxins. 

If one dmits compounds like tetrodotoxin, you ue well on the way 
to (unilateral) oaoratorium on the development of new CW agents, since 
the toxicologists cau hardly ignore what has been learned of the 
nmlecular specificities of ruch compounds, 

We way well wish to achieve such a smratorium but this is hardly 
the route of choice. Furthermore, it will place investigators of such 
compounds under a stigam of ‘tiorking with BW”, apart from the formal 
prohibitions of the treaty. 
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eere r-ins an insoluble problem of the syuthetlc analoWe of 
bacterial toxins which are bound to becoms such better known in the 
next decade. (I foresee at least a tenfold "igproVe=nt" in toxicity 
by the discovery of the '*'rctiVe fregaPtut6" Of the toxin =le-les). 
meye ig no logical boundary between a sfskple deriVatiVe of a natural 
toxin, ad a completely novel chestical coragouad discovered hY rational 
application of the principles learned fr- the nat=al toxins* 
]ri~lly, very active work on the synthesis Of horaOllQ*like Proteins 
will undoubtedly uncover new agents of high potency with uses/abuses 
analogous to the in6ectlcide6/nerve-~a6e6. Ikt that lnsulln 16 
derately toxic to normal people (at dOSe6 of 6W few -9); other 
hormones ue even smre active. A synthetic insulia would readily be 
described a8 **toxin-like". 

mt we can do little better than assert the hope that we will 
have perfected better controls on CH before the potential oonfusi~s 
in this uea become material. 1 do belianre we should narrow the tone 
of possible cot&mion by an explicit definition of toxin as indicated 
above. Ihere are many exmples of a rapid 1068 Of preci*iOn where 
concepts as opprobrious as war $a6 or toxin6 are inVolVed~ We WY 
recall that the history of counting toxins -88 E8d Was t0 Preserve the 
credibility of a aoratorfum on biological production and StockPiliW- 

Sincerely yours, 

Joshua Lederberg 
Professor of Genetics 

P.S. f hope the above cosments are useful to you;abut as I read them over, 
I couldn’t help but think, “ood save US fro-m the 6pecia1i6t$!” l’hese details 
relate to side issues, and I am sure we have to work them Qver Very carefully 
to aVoid ~ischieVou6 COnfUSiOnS later. Aloo, they represent &at f my 
individually haVe to offer from ag own expertise. But they are SO unrelated 
to the real problems, the underlying issues. My paper for the Stanford 
journal which I sent you, also touches on the paradoxes of dealing with am 
contra]. ln technical detail, l ud the eventual posture of suffering evil 
gladly that must emerge, I suppose, fr- COIsprolairing with the realities 
of the world. 

where I feel cut off from reallty is in a need for empirical justif$.cation 
that a particulu course of action -- unilateral restraints, or dotting all 
the i's and cro66lng the t's in contractual agreements, for eugPple -- is 
going to U&W aW i6QWrtant difference in the long run. Parrhaps insofar as 
history all deal6 with non-reproducible situations, it would be Self-illusory 
to look for much scientific reassurance, which naga at me when 1 create 
purely rpeculative anticipations of gocxf or ham. 

Anyhow I wanted to Srg that what any of us knows how to do very well, 
is not necessarily the bsme thing as what is RWSt needed to advance the 
human coudition; sod it would be eary to fall into the trap of coufusing 
the two. 


